The procedures in the EM Model can be roughly divided into two groups, high and low frequency, and two types, higher and lower risk (Table 2 ). EPs need to be able to perform high frequency procedures precisely and reliably so as to minimize complications and morbidity. EPs need to be able to be proficient with infrequent high risk procedures so that when the situation arises (usually unpredictably and under significant time pressure), they have the greatest chance to complete the procedure successfully.
Prior to the advent of simulation-based trainers, traditional training opportunities consisted of cadaveric experience or through the apprenticeship model, succinctly described by the ubiquitous medical adage "See one, do one, teach one." These methods provided limited training opportunities due to expense and scarcity (cadavers) or due to unpredictable www.intechopen.com 
Procedural skill acquisition
In the 21st century, the "See one, do one, teach one" model has been rendered outmoded by the several factors. The general patient public is growing intolerant of being used as a training vehicle for novices and will often decline procedures from physicians with little experience. The Institute of Medicine's 1999 report, "To Err is Human" has propelled the patient safety movement in health care so that practitioners are have become more aware of there responsibilities to patients to first do no harm. Finally, the emergence of realistic procedural task trainers have brought simulation-based training to the forefront of medicine as a way to bridge the experiential gap between the novice and the expert. The guiding principle behind the efficacy of simulation-based procedural training is the concept of "deliberate practice" (DP). According to Dr. K Anders Ericsson, "Expert performance can be traced to active engagement in deliberate practice (DP), where training (often designed and arranged by their teachers and coaches) is focused on improving particular tasks. DP also involves the provision of immediate feedback, time for problem- Additionally, Weinger argues that, in order to achieve the maximal desired effect, procedural skills acquisition and retention likely occur in a dose-response relationship, similar to drug pharmacology, with the best retention achieved using intermittent regular repetition over time rather than in single-day course training.(16) Interval simulation training over time makes intuitive sense, allowing for consolidation of training lessons and refining of muscle memory. Learners can break down procedures into their basic steps and focus on those particular steps that they have more difficulty with or feel they need to work www.intechopen.com
Emergency Medicine -An International Perspective 100 on. These concepts are familiar to anyone who has ever learned to play a musical instrument. The argument of the dose-response relationship of simulation was supported by Conroy et al. in a recent study demonstrating competence and retention of lumbar puncture training skills using interval reinforcement. (17) Another consideration in simulation procedural training is the "first cut" experience. Prior to simulation task trainers, procedures such as cricothytomy were performed on cadavers and the initial incision through the cricothyroid membrane could only be performed "natively" once. After that, subsequent learners could not experience the first cut sensation. With the development of procedural simulators, each learner can not only experience the first cut experience, but they can experience it over and over again.
Available procedural simulation
In recent years, the commercial availability of procedure specific task trainers has significantly increased. Additionally, the fidelity (or realism) has improved as well. These improvements allow medical professionals who teach using simulation modalities, otherwise known as "simulationists," to provide better procedural training for their students.
There are commercially available simulators for just about every procedure listed in Table 2 .
Central line simulators such as those shown in Figure 1 (Simulab Corporation, Seattle, WA. www.simulab.com; Blue Phantom, Redmond, WA. www.bluephantom.com) allow for ultrasound guided vascular access practice where the learner can repeated perform the vessel cannulation and insert the entire central line as many times as necessary until proficiency is reached. In addition to vascular access, certain models can also provide simulated regional anesthesia training (Figure 2 ).
Common procedures such as lumbar puncture can be practiced using task trainers such as that shown in Figures 3 (Limbs and Things, LTD, Savannah, GA. www.limbsandthings.com). These models have the added ability to simulate obese and elderly patient lumbar anatomy using "obesity" and "senior" lumbar blocks ( Figure 3B ). These add to the difficulty levels that can be simulated. Infant lumbar puncture simulators ( Figure 4 ) can be used to teach the procedure on an age-and size-appropriate model (Limbs and Things, LTD, Savannah, GA. www.limbsandthings.com).
Trauma procedures such as tube thoracostomy and surgical cricothyrotomy using systems such as TraumaMan® (Simulab Corporation, Seattle, WA. www.simulab.com) have become viable alternatives to cadaver based training because the skin on the trainer can be replaced ( Figure 5 ). This allows for the very important "first cut" visual and tactile experience that is necessary for developing the cognitive and manual skills necessary for these procedures.
Focused Assessment with Sonography for Trauma (FAST) can be performed with varying levels of difficulty ( Figure 6 ). The Blue Phantom FAST Exam Real Time Ultrasound Training Model (Blue Phantom, Redmond, WA. www.bluephantom.com) is one of the few ultrasound simulators that has adjustable internal bleeding levels to increase or decrease the level of difficulty. "Realistic internal bleeding in each organ space that can be adjusted by the user to simulate a wide variety of effusion states including: small, medium and large effusions or no effusions at all around the liver, spleen, heart, and bladder." Table 5 provides a partial listing of commercially available procedural task trainers for emergency medicine relevant procedures.
www.intechopen.com While these trainers are continuously improving with each model generation, most current task trainers are not yet able to provide simulated training with increasing levels of difficulty, providing significant clinical variation, and providing a valid representation of clinical practice. These three deficiencies with respect to the ten conditions required for deliberate practice described earlier still need to be addressed before procedural simulation will be able to adequately simulate human tissue. Until then, there will still be a gap between simulated practice and performance in patient care.
Future of procedural simulation
As we move further away from organic (cadaveric and animal) models, new areas are emerging to provide EM trainees and practitioners with alternative methods for experiential practice and maintenance of skills.
In addition to the features of current simulators, improvements to current simulators are being developed both commercially and by simulationists who desire to bridge the gap between what is currently available and what can be possible. Examples include modification of a Laerdal SimBaby to include an integrated umbilical cannulation task trainer,(18) homegrown hybrid cricothyrotomy simulators using synthetic skin and sheep larynx/trachea, (19) and homegrown epistaxis task trainer simulators. (20) The future of procedural simulation will likely lie in the development and convergence of haptic technology and virtual reality. Haptics is a type of tactile feedback technology that allows the reporting of a learner's touch pressure forces through a virtual interface. Haptics development has been led by the surgical disciplines where its use in laparoscopy, gynecology, urology, endoscopy, ophthalmology, dentistry, ENT, and robotic surgery have advanced training and technical skills. Simbionix (Simbionix USA Corporation, Cleveland, OH. www.simbionix.com) has created a Mentor Series of VR simulators for laparoscopy, angiography, bronchoscopy, endoscopy, endourology and TURP, percutaneous access, hysteroscopy, and pelvic examination.
For EM skills, a haptic-based VR trainer is now commercially available for IV insertion ( Investigational trainers are being developed for endotracheal intubation,(24) lumbar punctures, (25) and cricothyrotomy,(26) with other haptic-enhanced physical models or VR procedural trainers likely to follow. Other opportunities for enhancing EM procedural training include improved seldinger technique simulation (27) and ultrasound practice to improve hand-eye coordination.
Virtual reality integration with remote learning opportunities will likely be available in the future as well. Alverson et al. have reported the feasibility and acceptability by students in the use of VR simulation integrated into a Problem Based Learning (PBL) session, "... as well as multipoint distance technologies that allowed interaction between students and tutors in different locations." (30) The authors believe this method of interactive experiential learning can be widely applied in a distributed network or on site.
One can imagine that, in the future, web-based VR simulation learning network will be widely available. In this type of learning system, instructors around the world, using a shared VR learning platform, upload metadata for a specific procedural task (i.e. difficulty airway scenarios using a haptic-enhanced VR intubation program) to a central server. These cases can then be accessed at any local training center for training and validation purposes.
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Summary
Whatever form that emergency medicine procedural training takes in the future, one thing is clear -simulated training will be the mainstay for the initial introduction to the steps and mechanics involved in performing a procedure, for accelerating the technical skill acquisition learning curve for the procedure, and for the maintenance of competency of the skills once developed. The end result will be the delivery of higher quality, more uniform, and safer care at the bedside.
